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Background of the Invention 
Field of the Invention 

The -present invention relates to a connection 
structure between a printed circuit board and a flexible 
circuit board, the connection structure connecting 
printed-side conductive patterns formed on the printed 
circuit board with f 1 ex ib 1 e - s i de conductive patterns 
formed on the flexible circuit board. 

Description of the Related Art 

Japanese Unexamined Utility Model Publication No. 
64-9376 (Patent Literature 1) discloses a connector used 
for connecting printed-side conductive patterns formed 
on a printed circuit board with flexible-side conductive 
patterns formed on a flexible circuit board in an 
electronic device. 

The connector is mounted on the printed circuit 
board and has a connector housing made of an insulating 
material and terminal pieces that are built in the 
connector housing and are brought into contact with the 
printed-side conductive patterns formed on the surface 



of the printed circuit board when the connector is mounted 
on the printed circuit board. The flexible circuit 
board is inserted from a cable guiding window provided 
in the connector housing, and the f 1 ex ib 1 e - s i de 
conductive patterns formed on the flexible circuit board 
are electrically brought into contact with the terminal 
pieces . 

Other connectors having no component corresponding 
to the above connector housing are disclosed in Japanese 
Unexamined Patent Publication No. 10-74566 (Patent 
Literature 2) and Japanese Unexamined Utility Model 
Publication No. 04-36779 (Patent Literature 3). 

The connector disclosed in Patent Literature 2 has : 
an elastic pressing member made of an elastic material 
and used as a press-bonded connection part located 
between a flexible circuit board and a printed circuit 
board; a retaining member for elastically deforming the 
elastic pressing member to exert a pressing force on 
the press-bonded connection part; and screws for fixing 
the retaining member to the printed circuit board. 

The connector disclosed in Patent Literature 3 has : 
a connection cover member that is rotatably supported 
by a printed circuit board and that is attachable to 
and detachable from flexible-side conductive patterns 
of a flexible circuit board; an elastic pressing member 



positioned between the connection cover member and the 
printed circuit board; and fixation means for fixing 
the connection cover member to the printed circuit board 
in the state where the connection cover member is rotated 
in a direction to printed-side conductive patterns of 
the printed circuit board. 
Patent Literature 1 

Japanese Unexamined Utility Model Publication No. 
64-9376 (pp. 1, FIG. 11) 
Patent Literature 2 

Japanese Unexamined Patent Publication No. 
10-74566 (pp. 2, FIG. 1) 
Patent Literature 3 

Japanese Unexamined Utility Model Publication No. 
04-36779 (pp. 1, FIG. 1) 

However, in the connector disclosed in Patent 
Literature 1, soldering is employed in the step of 
mounting the connector to the printed circuit board. 
Additionally, there is required a step of inserting the 
f 1 exible circuit board into the connector mounted on 
the printed circuit board. 

In the connector disclosed in Patent Literature 
2, there is required a screwing step of fixing the 
retaining member to the printed circuit board. 

In the connector disclosed in Patent Literature 



3, when the flexible circuit board is pulled downward, 
the flexible circuit board is likely to be detached. 

Summary of the Invention 
The present invention made under the above 
circumstances, and an object thereof is to provide a 
connection structure between a printed circuit board 
and a flexible circuit board that enables the number 
of assembly steps including steps using soldering to 
be reduced and enables detachment of the flexible circuit 
board to be prevented. 

According to the present invention, there is 
provided a connection structure between a printed 
circuit board and a flexible circuit board, for 
connecting printed-side conductive patterns formed on 
a printed circuit board with f 1 exibl e- s ide conductive 
patterns formed on a flexible circuit board, the 
connection structure comprising: two or more 
printed-side openings provided around the printed-side 
conductive patterns of the printed circuit board; two 
or more f 1 ex i b 1 e- s i de openings provided in the flexible 
circuit board to align with the printed-side openings 
when the f 1 e x ib 1 e - s i de conductive patterns are brought 
into contact with the printed-side conductive patterns; 
a frame having two or more leg parts that are inserted 



through the both openings; and an insulative elastic 
pressing member interposed between the frame and the 
flexible circuit board, wherein the leg parts are fixed 
on a bottom surface of the printed circuit board. 

Brief Description of the Drawings 
FIG. 1 is an exploded perspective view 
schematically showing a connection structure between 
a printed circuit board and a flexible circuit board 
according to a first embodiment of the present invention; 

FIG. 2 is a partially fractured perspective view 
schematically showing the connection structure between 
a printed circuit board and a flexible circuit board 
according to the first embodiment of the present 
invention ; 

FIG. 3 is a plan view schematically showing 
printed-side conductive patterns of the printed circuit 
board that are to be connected by the connection structure 
between a printed circuit board and a flexible circuit 
board according to the first embodiment of the present 
invention; 

FIG. 4 is a bottom view schematically showing 
flexible-side conductive patterns of the flexible 
circuit board that are to be connected by the connection 
structure between a printed circuit board and a flexible 



circuit board according to the first embodiment of the 
present invention; 

FIGS. 5A to 5D illustrate a frame used in the 
connection structure between a printed circuit board 
and a flexible circuit board according to the first 
embodiment of the present invention, wherein FIG. 5A 
is a schematic plan view, FIG. 5B is a cr os s - s ec t i ona 1 
view taken along line A-A of FIG. 5A, FIG. 5C is a 
cross-sectional view taken along line B-B of FIG. 5B, 
and FIG. 5D is a schematic side view; 

FIG. 6 is an exploded perspective view 
schematically showing a connection structure between 
a printed circuit board and a flexible circuit board 
according to a second embodiment of the present 
invention; and 

FIG. 7 is an exploded perspective view 
schematically showing a connection structure between 
a printed circuit board and a flexible circuit board 
according to a third embodiment of the present invention . 

Description of the Preferred Embodiments 
FIG. 1 is an exploded perspective view 
schematically showing a connection structure between 
a printed circuit board and a flexible circuit board 
according to a first embodiment of the present invention . 



FIG. 2 is a partially fractured perspective view 
schematically showing the connection structure between 
a printed circuit board and a flexible circuit board 
according to the first embodiment of the present 
invention. FIG. 3 is a plan view schematically showing 
printed-side conductive patterns of the printed circuit 
board that are to be connected by the connect ion structure 
between a printed circuit board and a flexible circuit 
board according to the first embodiment of the present 
invention. FIG. 4 is a bottom view schematically, 
showing f 1 ex ib 1 e - s i de conductive patterns of the 
flexible circuit board that are to be connected by the 
connection structure between a printed circuit board 
and a flexible circuit board according to the first 
embodiment of the present invention. FIGS. 5A to 5D 
illustrate a frame used in the connection structure 
between a printed circuit board and a flexible circuit 
board according to the first embodiment of the present 
invention, wherein FIG. 5A is a schematic plan view, 
FIG. 5B is a cross-sectional view taken along line A- A 
of FIG. 5A, FIG. 5C is a cr o s s - s e c t iona 1 view taken along 
line B-B of FIG. 5B, and FIG. 5D is a schematic side 
view. FIG. 6 is an exploded perspective view 
schematically showing a connection structure between 
a printed circuit board and a flexible circuit board 



according to a second embodiment of the present invent ion. 
FIG. 7 is an exploded perspective view schematically 
showing a connection structure between a printed circuit 
board and a flexible circuit board according to a third 
embodiment of the present invention. 

According to the first embodiment of the present 
invention, there is provided a connection structure 
between a printed circuit board and a flexible circuit 
board, for connecting printed-side conductive patterns 
110 formed on a printed circuit board 100 with 
flexible-side conductive patterns 210 formed on a 
flexible circuit board 200, the connection structure 
comprising: two printed-side openings 120 provided 
around the printed-side conductive patterns 110 of the 
printed circuit board 100/ two f 1 ex ib 1 e - s i de openings 
220 provided in the flexible circuit board 200 to align 
with the printed-side openings 120 when the 
flexible-side conductive patterns 210 are brought into 
contact with the printed-side conductive patterns 110; 
a frame 300 having two leg parts 320 that are inserted 
through the both openings 120 and 220 ; and an elastic 
pressing member 400 interposed between the frame 300 
and the flexible circuit board 200, whe r ein the leg parts 
320 are fixed on a bottom surface of the printed circuit 
board 100. 
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As shown in FIG. 3, the plurality of parallel 
printed-side conduc t ive patterns 110 are fo rmed inwardly 
from an end portion of the printed circuit board 100. 
The printed-side conductive patterns 110 are connected 
to an electronic component (not shown) mounted on the 
printed circuit board 100. Two lengthy printed-side 
openings 120 in total are provided at the left and right 
on the base end side of the printed-side conductive 
patterns 110. The printed-side conductive patterns 110 
are formed of a copper foil, so that the patterns are 
easily oxidized when exposed to the air. In addition, 
since the patterns are low in contact reliability, they 
subjected to an oxidation prevention treatment such as 
gold plating, silver paste printing or carbon printing. 

As shown in FIG. 4, in the flexible circuit board 
200, an end portion is f o rmed larger than other portions, 
and the plurality of parallel f 1 exibl e- s ide conductive 
patterns 210 are formed inwardly from the end portion. 
The f 1 ex ib 1 e - s i de conductive patterns 210 are connected 
to an electronic component (not shown) mounted on the 
flexible circuit board 200. Two lengthy f 1 ex ib 1 e - s i de 
openings 220 in total are formed at the left and right 
on the base end side of the f 1 ex ib 1 e- s i de patterns 210. 
The flexible-side conductive openings 220 are each 
formed to the same size and at the same distance 



therebetween as those in the printed- side openings 120. 
Hence, when the flexible circuit board 200 is overlapped 
with the printed circuit board 100, the both openings 
120 and 220 align with each other. 

Dimensions between the individual flexible-side 
conductive patterns 210 and the like are set equal to 
those between the individual printed-side conductive 
patterns 110. As such, only one f 1 ex ib 1 e - s i de 
conductive pattern 210 is brought into contact with one 
printed-side conductive pattern 110. The 
flexible-side conductive patterns 210 are exposed at 
the end portion, whereas other portions thereof are 
covered by an insulative film (not shown) in order to 
avoid unnecessary short-circuit. 

As sown in FIG. 5, the frame 300 has a configuration 
in that that a substantially inverted bucket-shaped 
holding part 310 into which the elastic pressing member 
400 is put and a pair of leg parts 320 protruding 
downwardly from two side faces of the holding part 310 
are integrally formed. The holding part 310 is formed 
to have the substantially inverted buc ke t - s hap e , in 
which a protrusion 312 having a downward-convex shape 
almost throughout the overall length of the holding part 
310 is formed on a top face 311. The height of each 
sidewall 313 of the holding part 310 is set slightly 
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less than the height of a side face 321 of each of the 
leg parts 320. 

The leg part 320 has a substantially rectangular 
side face 321 that is slightly wider than the width of 
the side face of the holding part 310 and a tongue-like 
piece 322 extending down from a lower end portion of 
the side face 321. The tongue-like piece 322 is set 
to have a width that is narrower than that of the side 
face 321 and that is almost the same as the width of 
the holding part 310 (see FIGS. 5C and 5D). Notches 
323 are formed from the left and right sides of the base 
end of the tongue-like piece 322 to make the remaining 
portion narrower than other portions, and tapered 
portions 324 are formed on the left and right sides of 
the end of the tongue-like piece to ease the insertion. 
The notches 323 are used to fix the leg parts 320 by 
performing twisting processing on the bottom surface 
of the printed circuit board 100, and the height thereof 
is set slightly larger than the sum of the thickness 
of the printed circuit board 100 and the thickness of 
the flexible circuit board 200. 

The elastic pressing member 400 is a substantially 
lengthy re ct angul ar par al 1 e 1 epiped member that is formed 
of insulative rubber or the like, and the width thereof 
is set slightly larger than that of the holding part 
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310ofthe frame 300 . Accordingly, the elastic pressing 
member 400 is put into the frame 300. In the elastic 
pressing member 400, a lower surface 410 brought into 
contact with the flexible circuit board 100 and an upper 
surface 420 brought into contact with the rear surface 
of the top face 311 of the holding member 310 of the 
frame 300 are formed to be flat. 

The connection structure between a printed circuit 
board and a flexible circuit board, which is constituted 
of the members described above, connects the printed 
circuit board 100 with the flexible circuit board 200 
in the following manner. 

The flexible-side conductive patterns 210 formed 
on the flexible circuit board 200 is overlapped with 
the printed-side conductive patterns 110 formed on the 
printed circuit board 100 to implement electrical 
conduction therebetween. In this case, the 
printed-side openings 120 of the printed circuit board 
100 are aligned with the f 1 ex ib 1 e - s i de openings 220 of 
the flexible circuit board 200, thereby implementing 
normal conduction between the printed-side conductive 
patterns 110 and the corresponding f 1 ex ib 1 e - s i de 
conductive patterns 210. 

The leg parts 320 of the frame 300 wherein the 
elastic pressing member 400 is put into the holding part 
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310 are inserted through the aligned flexible-side 
openings 220 and pr inted-side openings 120. As a result, 
lower end portions of the side faces 321 of the frame 
300 are brought into contact with the flexible circuit 
board 200, and the insertion of the leg parts 320 are 
stopped in that position. Accordingly, a gap G is formed 
between the sidewall 313 of the holding part 310 of the 
frame 300 and the flexible circuit board 200 (see FIG. 
2) . 

Subsequently, the leg parts 320 are each twisted 
from the portion of the notches 323 (see an arrow A in 
FIG. 2). Specifically, the leg parts 320 are each 
twisted on the noninsertion side surface of the printed 
circuit board 100, whereby the frame 300 is fixed to 
the printed circuit board 100. Accordingly, the elastic 
pressing member 400 put into the holding part 310 of 
the frame 300 presses the flexible circuit board 200 
and the printed circuit board 100, Consequently, 
reliable conduction between the printed-side conductive 
patterns 110 and the f 1 ex ib 1 e - s i de conductive patterns 
210 can be secured. 

In particular, since the downwardly-convex 
protrusion 312 is provided to the top face 311 of the 
frame 300, the elastic pressing member 400 is pressed 
by the protrusion 312 to the lower side, that is, to 
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the flexible circuit board 200 side. Thereby, the 
electrical connection between the f 1 ex ibl e - s i de 
conductive patterns 210 and the printed-side conductive 
patterns 110 is secured. Further, since the gap G is 
formed between the sidewall 313 of the frame 300 and 
the flexible circuit board 200, the pressing force 
applied from the frame 300 to the elastic pressing member 
400 is securely transferred to the flexible circuit board 
200 . 

In the connection structure between a printed 
circuit board and a flexible circuit board according 
to the first embodiment, the elastic pressing member 
400 has a configuration in that the lower surface 410 
brought into contact with the flexible circuit board 
200 and the upper surface 420 brought into contact with 
the rear surface of the top face 311 of the ho 1 di n g memb e r 
310 of the frame 300 are formed to be flat. However, 
as shown in FIG, 6, the lower surface 410 brought into 
contact with the flexible circuit board 200 may be 
protruded substantially in the form of the letter U 
(second embodiment) . 

When the lower surface 410 of the elastic pressing 
member 400 is formed to protrude substantially in the 
U shape, the pressing force can be transferred from the 
elastic pressing member 400 to the flexible circuit board 
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200 more concentrically than the lower surface 4 10 formed 
to be flat. This enables securing more reliable 
conduction between the printed-side conductive patterns 
110 and the flexible-side conductive patterns 210. 

Further, as shown in FIG . 7, the elastic pressing 
member 400 may have a configuration in that not only 
the lower surface 410 but also the upper surface 420, 
that is, the side brought into contact with the rear 
surface of the top face 311 of the holding part 310 of 
the frame 300 may be formed to protrude substantially 
in a U shape (third embodiment) . When the upper surface 
420 of the elastic pressing member 400 is also formed 
to protrude substantially in the U shape, the pressing 
force can be more concentrically transferred from the 
elastic pressing member 400 to the flexible circuit board 
20. This enables securing more reliable conduction 
between the printed-side conductive patterns 110 and 
the flexible-side conductive patterns 210. 

Also in the second embodiment and the third 
embodiment, similarly to the first embodiment, the gap 
G is formed between the frame 300 and the flexible circuit 
board 200 in the state where the leg parts 320 of the 
frame 300 are inserted into the flexible-side openings 
220 of the flexible circuit board 200 and the printed-side 
openings 120 of the printed circuit board 100. 
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Further, also in the second embodiment and the third 
embodiment, similarly to the first embodiment, the 
downwardly-convex protrusion 312 is provided to the top 
face 311 of the holding part 310 of the frame 300. 

The connection structure between a printed circuit 
board and a flexible circuit board according to the 
present invention is a connection structure between a 
printed circuit board and a flexible circuit board, for 
connecting printed-side conductive patterns formed on 
a printed circuit board with f 1 ex ib 1 e - s i de conductive 
patterns formed on a flexible circuit board, the 
connection structure comprising: two or more 
printed-side openings provided around the printed-side 
conductive patterns of the printed circuit board; two 
or more f 1 ex i b 1 e - s i de openings provided in the flexible 
circuit board to align with the printed-side openings 
when the f 1 e x ib 1 e - s i de conductive patterns are brought 
into contact with the printed-side conductive patterns; 
a frame having two or more leg parts that are inserted 
through the both openings; and an insulative elastic 
pressing member interposed between the frame and the 
flexible circuit board, wherein the leg parts are fixed 
on a bottom surface of the printed circuit board. 

Accordingly, in the connection structure between 
a printed circuit board and a flexible circuit board, 
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since the leg parts of the frame are inserted through 
the printed circuit board and the flexible circuit board, 
screw-fixing which has been conventionally employed is 
not necessary. Consequently, the problem of detachment 
of the flexible circuit board is not caused. Further, 
since a connector is not used, steps of soldering, for 
example, the connector to the printed circuit board can 
be reduced. 

The elastic pressing member has an advantage in 
that when the elastic pressing member is put into the 
frame, in the case where the leg parts of the frame are 
inserted into and penetrate through the f 1 ex i b 1 e - s i de 
openings and the printed-side openings, the elastic 
member is not detached from the frame and, also, has 
an advantage in that there is no necessity of working 
such that the elastic pressing member is bonded in the 
frame . 

With the elastic pressing member having the 
protruded side that is brought into contact with the 
flexible circuit board, the pressing force of the elastic 
pressing member to the flexible circuit board can be 
concentrically transferred thereto. Consequently, 
this enables securing more reliable conduction between 
the printed-side conductive patterns and the 
flexible-side conductive patterns. 
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The elastic pressing member has the protruded side 
that is brought into contact with the flexible circuit 
board and the protruded side that is brought into contact 
has with the frame, so that the pressing force can be 
more concentrically transferred to the flexible circuit 
board of the elastic pressing member. This enables 
securing more reliable conduction between the 
printed-side conductive patterns and the flexible-side 
conductive patterns. 

The protrusion is provided to the frame to press 
the elastic pressing member put into the frame to the 
flexible circuit board side, so that when the elastic 
pressing member is put into the frame, the frame itself 
presses the elastic pressing member to the flexible 
circuit board side. This secures the electrical 
connection between the f 1 exibl e- s ide conductive 
patterns and the printed-side conductive patterns. 

The gap is formed between the frame and the flexible 
circuit board in the state where the leg parts of the 
frame are inserted into the f 1 ex ibl e- s i de openings of 
the flexible circuit board and the printed-side openings 
of the printed circuit board, so that the pressing force 
applied from the frame to the elastic pressing member 
is securely transferred to the flexible circuit board. 
If the gap is not provided, spacing for the elastic 
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pressing member to deform is not present. Accordingly, 
an excessive pressing force is applied to the flexible 
circuit board, potentially leading to warpage of the 
flexible circuit board. However, the provision of the 
gap provides an advantage in that such problems are not 
caus ed . 
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